Supplen eatal Amendmeat Umler 37 C.F.R. § 1.1 16 
U.S. Ap )LNo. 10/659.391 

AMENl >MRNTS TO THE CLAIMS 

' 'his listing of claims will replace all prior versions and listings of claims in the 
applica ion: 

USTI^ C OF CLAIMS; 

. (ciinccled): A proportional solenoid valve comprising: 

: n inpui port to which u fluid is supplied; 

. It output port that communicates with the input port; 

. . drain port from whicli a part of the fluid supplied to the input port is discharged; 

I cylindrical valve seat member ftiat includes an input/output-side passage provided 
bctweei the input port and this drain port and between the output port and the drain port, a seal 
portion that is provided in m end portion of the input/oulput-side passage, and a drain-side 
passage provided between the seat portion and the drain port; 

I balUshapcd valve ckmeul that is brought into and out of contact with the seat portion; 

and 

I valve drive portion that includes a coil and displaces the valve element in accordance 
with a :ujnrenl applied to the coil, thereby changing an amount of the fluid flowing from the 
inpul/o itput-side passage to tlie drain port through the drain-side passage and changing an output 
pressur ; from the output port, 

therein the drain-side passage is formed by exhaust passage holes whose number is an 
even nitrabcr equal to four o : more than four and which are arrdngcd at regular intervals in a 
circuiti ercntiaJ direction of the valve seatmOTiber. 

2. (currently amended): A proportion&l oolonoid valve according to claim 1 
A prnp >rtmTial fiolenoid valve co mprising: 

an input port to which a fluid is sumilied; 

an output port that cornm nnicates with the input port; 

a HraiTi pnrt from wfaic h a part of the fluid supplied to the input port is discharged: 
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i ^YiinHrirnl vftlvB se it member that includes an incut/outp ul-side passage provided 
Y^,^^ th^ input pnri fl ^d ihv drain port and between the output port and ihe drain port, a seat 
pgr*{^r. ihat Sc pmvj^ ^ in an end portion of the input/outout-side passage, and a drain-side 
passage provided between the seat p ortion the drain port: 

. hfll l-shflpad valve element that is brought into and out of contact with the seat portion; 

■ vft\ v^ drive portion that includes a co il and displaces the valve element in accordance 
with a '■.r^..r.t applipd In the coil, thereby chan pinp an amount of the fluid flowing from the 
input/oi tpnt-fiiHe pasRft ye to the drain port through th e diain-side passage and changing an output 

pressur : from the output port. 

vherein tlie drain-side passa^K is formed bv exhaust passage holes whose number is an 
even ni ^..al fnnr o ■ more than four and which are arranged at regular intgrvate in a 
cirtnim. t™*'?]! I*?"^*'"" °f ^ic valve seat member. 

<vherein a total secUonal ai«a of all of the exhaust passage holes is set as equal to a seat 

area of the seat portion. 

3. (previously presented): A proportional solenoid valve comprising: 

an input port to which a fluid is supplied; 

an output port that coramunicatcs with the input port; 

a drain port from whith a part of the fluid supplied to the input port is discharged; 

a cylindrical valve sjat member tliai includes an input/oulput-side passage provided 
betwet 1 the input port and the drain port and between the output port and the drain port, a seat 
portioi that is provided in sm end portion of the input/output-side passage, and a drain-side 
passag 5 provided between tho seat portion and the dram port; 

a ball-shaped valve element that is brought into and out of contact with the seat portion; 

and 

a valve drive portion that includes a coil and displaces the valve element in accordance 
wilh a current applied to thi: coil, thereby changing an amount of the fluid Howing from the 
input/c utput-side passage to the drain port through the drain-side passage and changing an output 
pressu "c from the output port, 
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' irherein the drain-side passage is formed by cxhaiist passage holes whose number is an 
even ni; mber equal lo lour or more than four and which are arranged at regular intervals in a 
circumf srential direction of th<; valve seat member, and 

• vhercin the input porl is provided with an input port orifice and the mput/output-side 
passage is provided with an irpui/output-side passage orifice having a sectional area that is two 
to six ti nes as large as a sectional area of the input port orifice. 

i, (previously presented): A proportional solenoid valve comprismg: 

ui input port to which 3 fluid is supplied; 

m output port that communicates with the input port; 

i drain port from whidi a pail of the fluid supplied to the input port is discharged; 

i cylindrical valve seal member that includes an input^output-side passage provided 
betwce i the input port and ths drain port and between the ou^ut port and the drain port, a scat 
portion that is provided in an end portion of the input/output-side passage, and a drain-side 
passage provided between the scat portion and the drain port; 

a ball-shq)ed valve elmnent that is brought into and out of contact with the seat portion; 

and 

a valve drive portion hat includes a coil and displaces the valve element in accordance 
with a <:urrent applied to the coil, thereby changing an amount of the fluid flowing fi-om the 
input/o jtpui-sidc passage to the drain port through the drain-side passage and changing an output 
pressux ; jfrom the output port, 

wherein the drain-side passage is formed by exhaust passage holes whose number is an 
even n imber equal lo four or more than four and which are arrdnged at regular intervals in a 
circum erential direction of the valve seal member, and 

wherein the input port is provided with an input port orifice and the output port is 
providi d with an output port orifice having a sectional area that is two to six tunes as large as a 
sectioD il area of the input port orifice, 

5. (original): A prop jrtional solenoid valve comprising: 

an input port to which a fluid is supplied; 

an output port thai coiomunicatcs with the input port; 
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a dr«iin port from which a part of Ihc fluid supplied to the input port is discharged; 

a cylindrical valve sijat member that includes an input/output-side passage provided 
betwec i the input port and the drain port and between the output port and the drain port, a seat 
portioE that is provided in tn end portion of the ioput/output-side passage, and a drain-side 
passag* provided between the seal portion and the drain port; 

a ball-sh^ed valve eltjment that is brought into and out of contact with the scat portion; 

a valve drive portion lhat includes a coil and displaces ihc valve clement in accordance 
with a current applied to the coil, thereby changing an amount of the fluid flowing from the 
input/c atput-side passage to t ic drain port through the drain-side passage and changing an output 
pressure from the output port: and 

a cylindrical valve guide portion that is inserted into the valve seat member and guides 
ttie dis )lacement of the valve element, 

wherein a length of :he valve guide portion is set so that when the valve element is 
brougf I into contact widi the seat portion, a lip portion of the valve guide portion protrudes from 
a centc r of the valve clemen. towards the seat portion side by 4% to 14% of a diameter of the 
valve < Icmcnt. 

6. (original): A control method for a proportional solenoid valve provided with: an 
input I ort to which a fluid is supplied; an output port that communicates with the input port; a 
drain i ort from which a part of the fluid supplied to the input port is discharged; a cylindrical 
valve . eat member lhat inchides an input/output-side passage provided between the input port 
and th 5 drain port and between the output port and the drain port and a seat portion that is 
provid id in an end portion of the input/output-side passage; a ball-shaped valve element that is 
brou^ t inlo and out of contact with the scat portion; and a valve drive portion that includes a 
coil ar d displaecs the valve element in accordance with a current applied to the coil, ther^y 
changi ig an amount of the fl jud flowing from the input/output-side passage to the drain port and 
changi ig an output pressure Irom the output port, 

the control method comprising: 

adjusting a supply piessurc to the input port when a temperature of the fluid becomes 
equal o or hi^CT than a preset temperature so lhat a pressure difference between the output 
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pressure from the output port and the supply pressure to the input port becomes larger than a 
pressure difference with which self-induced vibration of the valve element occurs. 

7. (currently amended) A proportional solenoid valve occord in g to claim 1 
ApTDpo tionfll solenoid valve comprising: 

fl 1 input port to which a fluid is supplied: 

s .1 output poTi that cotrnT iunicates with (he input port: 

f ^r^it f port fiom which » part of the fl nid sunnlied to the input port is discharfteA 
^ ^yMP'^"'-^^ y^''^*^ r""^^ includes an input/output-side passaRe provided 
1^^... '-^P"* V^rt and the nort and between the output port ancj tfag <;tTain port, a seat 
miiinn tlir ^l in r rmitlr il y r " 1 1 r "" l^ ll l'"? '^f ^"put/outDut-side passage, and a drm-^^ 
j^^^^fr^ f^^A,^ hi^tw epn the icat nort «oti and the drain port: 

. Uaii-.i|T^p«1 valve ele ment Ifagt is hmutzht i n to and out of contact with the seat portion; 

and 

. valve drive portion t hat includes a r.nil and displaces the valve element in accordance 
with a nrrent a pplied to the coil, thereby chanaina an amount of the flu i d flowinR ffpm the 
j^..t/o. ipi ,t-^;Hft nassaac to t?fi drain port t h rough the drain-^side pasSRge and chansinft an output 

pressuri from the output port. 

ti,^ Hrain-dde pflssagc i s formed bv exhaust Passage holes whose uumbg 1 8 
cvai m ^K,^ ^^,..1 tc. four p. - more th a n Ihur and which are arranged at rcmlu intervals m a 
circum- srential direr *^^" 'h valve Real member. 

therein a total sectional area of aU of the exhaust passage holes is set as twice as large as 
a seat a -ea of the seat portion. 

8. (cuiTcntly amended): A proportional oolcnoid valve aooording to claim 1 
Apiop irti pnal solenoid valve comprising: 

an input t)Ort to which a fluid is supplied: 

an output port that cotomunicates w jth the input pojrt; 

o ^^ly pri rt frmn whit.h a Part o f the fluid supplied to the input POrt is discharged; 
« /.y'r^ P ' r''' «^ memH«r that incl udes an inout/output-side passage provided 

bctwee n *hA iTip^ ff port and die drain r"tt and between the output port and the drain port. ^ seat 
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pnTiion thii X is provided in an end oortion of the input/output^sidc passage, a nd a drain-side 
passage provided between the scat portion and the drain port: 

a balUshaped valve el anient that is brought into and out of contact vyith the seat portion; 

and 

a valve drive portion that includes a coil and displaces the valve element in accordance 
with a current a pplied to the coiL thereby changing an amount of tihc fluid flowing from the 
input/o itput-side passage to tiie drain port through the drain-side uassaec and changing an output 
pressui 3 from the ouiput port, 

wherein the drain-sid<? passage is formed bv exhaust passage holes whose number is an 
even n imber equal to four or more than four and whic h are arranged at regular intervals in a 
circum CTential direction of tl^.e valve seat member . 

wherein a total sectional area of all of the exhaust passage holes is set to have a value 
betwce i an area equal to and an area twice as large as a seat area of the seat portion. 
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